The present research was carried out to study the effect of using gamma rays dose 10 and 15Kr on the yield and yield components and quality traits in M 1 , M 2 and M 3 generations during 2014, 2015 and 2016 seasons for two cultivars Giza 92 and Giza 94. The results showed that the effects of treatment were significant for all studied traits except Micronaire reading in M 1 and fiber length in M 1 and M 2 . Also the results revealed that the interaction between the cultivars and doses were significant for all traits except for boll weight in M 3 , lint percentage and fiber length in M 2 . The effect of dose 15 Kr had significant effects for seed and lint cotton yield. The variability in M 1 and M 3 were higher than the variability in M 2 due to effectiveness of sever selection in M 1 generation. Positive coefficient skewness were found for seed cotton yield, lint yield, number of bolls and lint percentage indicating that most of plants lie left half of curve. While, most of plants lie in right half of curve for boll weight, Micronaire reading and pressely index in M 1 . Moment coefficient of kurtosis were less than 3 for all traits in M 1 , M 2 , and M 3 it can be concluded that the normally curves of plant distribution were platykurtic so the variabilities were broad.
INTRODUCTION
Egyptian cotton breeding programs might pay more attention to increase genetic variability in the breeding materials. So the inductions of mutation consider the important source of variation in plant breeding programme as well as hybridization and plant introducing. The exposing plant, material to ionizing radiation is important way to mutation induction; Gamma rays are of great importance in this case. Many investigators studied the effect of radiation on genetic variance and heritability. The induced mutations in the plants exposed to nuclear radiation, might play a primitive role with greater economical values. Literature, survey revealed that mutations induced by gamma irradiations in the crops have been developed with improved characters having greater potential of increased yield, in time maturity, high protein proportion and healthy stem Javed et al., (2000) . Amer (2004) found that hybridization and mutagen treatments were effective tools for inducing variation of quantitative and qualitative nature. Lowery (2007) reported that many viable application for genetic mutant which include increasing germplasm diversity and improving quality, yield as well as decreased and pest resistance. Orabi (2004) found that significant differences in mean and variance in the treated parents compared with normal parents more than the other populations. significant increases were found in Giza 86 irradiated or unirradiated when used as a female parent in means and variances for number of bolls per plant, seed cotton yield per plant, boll weight, lint yield per plant, seed index and uniformity ratio, while significant decrease was found in Giza 86 irradiated or unirradiated when used as a male parent in means and variances for earliness characters and fiber fineness. Muhammad et al. (2015) . Varieties significantly affected lint percentage, staple length and fiber fineness. Bt-131 recorded maximum lint percentage (37.7%), lengthy staple (30.9) and highest cotton yield (340.4 kg ha 1) as compared to other varieties. Haidar et al., (2016) . reported that the mutant lines showed significant variation with comparing control lines. Moreover, lower dose application of mutagenic treatments effectively stimulate the agronomical characters like, early flowering, plant height, number of bolls, yield of seed cotton, ginning % , seed index, harvest index and fiber characters.
The objective of the present study was to evaluate the effects of gamma-rays on yield, yield components and fiber quality of cotton.
MATERIALS AND METHODS
The present investigation was carried out at Sakha Experimental Station, Agricultural Research Center, Kafr El-Sheikh, Egypt, during the three growing seasons from 2014 to 2016. The materials used in this research included two varieties which belong to the species G. barbadese, L. These two varieties were the Egyptian varieties Giza 92 is extra-long staple (derived from a cross between G.84 and (G.74 x G.68)) and Giza 94 is a long staple (derived from a cross between 10229 and Giza 86). Dried seeds of each variety were exposed to gamma-rays emitted from Cobalt 60 (Co60) source at the Middle East Regional RadioIsotopes Center from Arab countries, Dokki, Giza. The doses of irradiation were 10 and 15 Kr.
In 2014 season, irradiated seeds were grown to raise plants of the M1 generation. M1 plants were artificial selfpollinated to produce M2 seeds, selfed bolls of each separate gamma dose in each variety were bulk harvested.
In 2015 season, the M2 selfed seeds from the irradiated doses were sown to obtain M2 plants. M2 plants were artificial self-pollinated to produce M3 seeds, selfed bolls of each separate gamma dose in each variety were bulk harvested.
2016 season the M3 selfed seeds from the irradiated doses were sown to obtain M3 plants M1, M2 and M3 generations were sown in the experimental design was a randomized complete blocks design with four replications. Each replicate consisted of three rows, 4m long; 65 cm apart between rows and 70 cm between hills, plants were thinned at one plant per hill. The fiber properties were carried out under the standard conditions of testers (65 ± 2% relative humidity and 70 ± 2F˚ temperature).In Cotton Tech. Res. Sec., Cotton research institute, Giza.
Statistical procedures:-
The analysis of variance of the three populations (M1, M2 and M3) was statistically analyzed using (factor analysis) analysis of variance. The significance of means was determined using the least significant difference (L.S.D). Moment coefficient of skewness: 
The values of M.C.S take each of positive, negative and zero values. Moment coefficient of kurtosis:
The value of M.C.K take values of <3, >3.or =3
RESULTS AND DISCUSSION
The results in Table ( 1) showed mean square of main effects which cotton cultivars and treatment, as well as, the interaction between cultivars and treatment. The results showed that the two cultivars were differed in their genetic prospective for cotton yield and quality. Variability exists among tested cultivars showed significant effects for all traits of three generation M1, M2 and M3 except boll weight and lint percentage in M2, while the effects of treatment were significant for all studied traits except micronaire reading and fiber length in M1 and M2. Table (1) also revealed that the interaction between the cultivars and treatments were significant for all traits except for boll weight in M3, lint percentage in M2 and U.H.M in M2.
I-The effects and interaction effect on yield, yield component and fiber quality.
The yield components and quality traits as affected by irradiation doses in M1 generation are presented in Table ( 2). The data showed that the boll weight was significantly affected by irradiation doses. Mean boll weight values of both cultivars were 3.4g for unirradiated seeds (control), 3.7g for 10Kr irradiation and 3.4g 15Kr irradiation. The interaction between cultivars x doses was insignificant indicating that the two cultivars similarity responded to gamma irradiation doses with respect to boll weight. Similar results of boll weight were reported by El-Marakby et al., (2000) . The M2 and M3 generations exhibited same results for boll weight were insignificantly affected by the two doses irradiation in two generations M2 and M3. The two cultivars were responded similarity.
With regarding number of bolls per plant, the data in Table ( 2) revealed that mean of number bolls per plant with insignificant deference between the two cultivars which amount 47.97 and 64.83 for two respective cultivars. Mean number of bolls per plant of both cultivars were giving a value 53.6 for 10Kr and 51.1 for 15 Kr dose for two cultivars with insignificant between doses or with comparing with control. With regard the interaction between cultivars x doses, the data in Table ( 2) showed that Giza 92 insignificant differences between two doses and untreated for while Giza 94 showed significant decrease for boll number in two doses comparing untreated. Higher reduction of number of bolls per plant was recorded at Giza 92 for two doses. While, the cultivar Giza 94 exhibited stimulation effect comparing with untreated. Same trend of these results was showed by El-Marakby et al., (2000) .
With regarding number of boll per plant to M2 and M3, the results revealed that, the same trend of results M1 so, the cultivar Giza 94 was higher values were85.8, 67.8, 76.6 for two doses in M2 while, the values were 58.3, 60.and 58.8 for two doses in M2 of Giza 92 .The M3 of Giza 92 exhibited values 61.7, 66.3, 55.8 for three doses respectively while the values of the M3 of Giza 94 were 85.8, 69.1 and 47.7 for three doses, respectively. The interaction between cultivars x doses were significance reduction in M3 for Giza 94 and insignificant effect in M2 and Giza 92 in M3 for number of boll per plant.
With respect SCY/plant and LCY/plant, the data in Table ( 2) revealed that, the mean of seed cotton yield per plant was 166.24g and 217.17 g for two respect cultivars, while the mean of lint yield per plant were 66.53 and 87.4 for two respect cultivars. These differences were significant at 5% Muhammad et al. (2015) ..
With regard to the means of doses, only the 15 Kr gave high reduction for seed and lint cotton yield per plant with values 162.1 and 60.8 respectively these values were significant at 5%. While, the dose of irradiation 10 Kr had insignificant effect for seed and lint cotton yield. For interaction between cultivars x doses, the data in Table ( 2) showed that the cultivar Giza 94 was affected by two does of irradiation by significant values while the cultivars Giza 92 was not affected by the two doses for seed and lint cotton yield. With respect M2 and M3, the data showed that the cultivars Giza 94 was matched with Giza 92 with insignificant values for seed and lint cotton yield. Haidar et al., (2016) .
For effects of doses, the data showed that the dose 15 Kr had significant effects for seed and lint cotton yield in M2 and M3, while the dose of 10 Kr had insignificant effects. With regard the interaction between cultivars x doses in M2 and M3, only the effect of dose 15 Kr on cultivar Giza 94 had significant reduction values for seed and lint cotton yield, while the dose 10Kr had insignificant reduction in Giza 94. For Giza 92 exhibited, higher values by insignificant value comparing with Giza 92 untreated in M2 and M3 for use the 10Kr. Same trend of these results were obtained by El-Marakby et al.,( 2000) and Amer et al.,( 2016) .
With respect lint percentage, the data in Table ( 2) showed that the effect of cultivars was stimulation and the difference between the two cultivars was in significant. The data also showed that effective doses of irradiation were 41.5 and 40.89 for 10 Kr and 15Kr, respectively these effects were insignificant as comparing with control. For the interaction between cultivars x doses the effects of interaction between cultivars and doses exhibited insignificant differences as comparing with control. The effects of M2 and M3 exhibited same trend hence these doses had insignificant differences except for dose 15Kr effect in Giza 94. These result agreed partially with those were obtained by Haidar et al., (2016) .
For micronaire value in M1 generation, the data indicated that the effect of two cultivars exhibited insignificant difference as well as the effect of doses of irradiation was insignificant. The data of M2 suggested that the effects of cultivars and effect of doses were insignificant; while the effect of the interaction exhibited that the two doses had significant effect in cultivar Giza 94. The interaction of two doses had insignificant effect for Giza 92. The data in Table ( 2) indicated that effects of cultivars and doses was insignificant in M3, while the effects of interaction between cultivars x doses were insignificant in M3 except for the dose 10 Kr on Giza 94 had significant effect, these results were harmony with Haidar et al., (2016) and Awaad et al., (1995) With regard the fiber strength in M1, M2 and M3 generations, the data in Table ( 2) illustrated that the effects of cultivars had insignificant effects in three generations, while the effect of doses had negative significant effect of dose 15 Kr in three generations. The effects of the interaction between cultivars and doses were insignificant for three generations. These result agreed partially with those obtained by Haidar et al., (2016) , Raafat (1995) and Mahdey (1996) .
With respective the fiber length (U.H.M) the data in Table ( 2) indicated that the effects of cultivars were insignificant in M1, as well as the effect of cultivars in M2 and M3 were insignificant. The data in Table ( 2) showed that the effects of irradiation doses were insignificant in M1, M2 and M3 generations. Also, the data showed insignificant effects for interaction between the irradiation doses and the cultivars in three generations. These result disagreed with those obtained by Allam (2007) and agreed with those obtained by Orabi (2004) 
II-The moment coefficient of skewness and kurtosis
The moment coefficient of kurtosis and skewness are shown in Table ( 3). With regarding boll weight, the data showed higher increasing of phenotypic variability in M1 and M3 due to the effect of irradiation, while in M2 phenotypic and genotypic variability were decrease it may be to due to effectiveness of sever selection in M1 generation.
The data in Table ( 3) indicated that the moment coefficient of skewness for boll weight were relatively negative of low values for two doses in the two cultivars indicating that the most individual plants lie in the right half of the normal curve so, in this case the plant breeder can take high selection intensity for these trait, while for the control the value was positive indicating the most of values sit at left half of curve this was harmony of the moment coefficient of kurtosis, it were less than 3 indicating that the individual plants shaped as platy shape, these results were harmony with increasing of the phenotypic variability , these results were in agreement with those obtained by Allam( 2007) , Orabi (2004 and 2009) .
With respect the number of bolls per plant, the data in Table ( 3) showed that higher increasing of phenotypic variability in the three generations indicating the treatments of gamma rays increased the variability in three generations. The data in Table ( 3) show the moment coefficient of skewness for all guarded plants was positive indicating that most of individual plants sit in the left half of curve so; this case the plant breeder can take high selection intensity. For kurtosis, the moment of coefficient was less than 3 indicating that curve of number of bolls per plant were platykurtic which indicating that the individual plants were not concentrated around mean , our results in agreement partially with those obtained by Orabi (2004) .
With regarding seed and lint cotton yield per plant, the results in Table ( 3) illustrated that of phenotypic variability for three generations were increased indicating that the treatments of irradiation increased the variability of S.C.Y and L.C.Y per plant, these results were in agreement with those obtained by Orabi (2004) and Allam (2007) . Table ( 3) showed the moment coefficient of skewness of S.C.Y and L.C.Y per plant, three generations were positive indicated that the individual plants sit in the left half of the curve , in this case the plant breeder can take high selection for improvement of these traits. Also, the Table ( 3) showed that moment coefficient kurtosis of S.C.Y and L.C.Y per plant, were less than 3 indicating that their curves were platykurtic indicating that the individual plants are unconcentrated around mean, same results were obtained by Orabi (2004 and 2009) .
For lint percentage, the data in Table ( 3) indicated that the phenotypic variability were high values in three generations. Table ( 3) showed that the moment coefficient of skewness were negative in three generations , which indicated that the most of individual plants sit in the right half of curve, so in this case the plant breeder can take low selection intensity. Moment coefficient of kurtosis were less than 3 except for Giza 94 was more than 3, which denote that the curve was platykurtic, in this case of platykurtic the individual plants are unconcentrated around mean, except for 15 Kr in Giza 94 the most plants concentrated around mean, so the plant breeders might decrease the selection intensity except the case Giza 94 in 15 Kr dose. This finding was harmony with those was obtained by Orabi (2009) The moment coefficient of kurtosis were insignificant, so the plant breeder can not depend on kurtosis for the intensity selection results were obtained by Orabi (2004) and were agreement partially with Sayed et al., (1998) .
With respective micronaire reading, the data in Table ( 3) showed high values for phenotypic. Concerning the moment coefficient of skewness and kurtosis are presented in Table ( 3), the data suggested that moment coefficient of skewness were negative and significant in M 1 in the case Giza 92 in 15 Kr treatment and negative insignificant in the case Giza 92 in 10 Kr treatment and M 2 and M 3 indicating that the most of plants sit in right half of curve. The negative coefficient of skewness in fiber fineness was found by Orabi (2004) .
For kurtosis were less than 3 which denote curve were platykurtic, this result was harmony with that obtained by Orabi (2004) .
Concerning pressely index, the data in Table ( 3) showed that phenotypic variability were high values indicating the treatment increased the variability, these results are in agreement with Raafat (1995) and Mahdy (1996) who found that lower dose 10Kr of gamma gave better effect comparing with high the dose 20Kr. Table ( 3) show the most of moment coefficient of skewness were negative indicating that most of individual plants tended to sit in right half of curve. Positive cases of Giza 94 of M 2 for 10 and 15 Kr and M 3 in case 10Kr as well as M 2 in Giza 92 15 Kr and M 3 in case of control and 10Kr. So, the positive cases indicated that the most of plant sit in left half of curve with respect to kurtosis, the data in Table ( 3) showed that moment coefficient of kurtosis were less than 3 indicating that curves were platykurtic which indicating that the individual means are not concentrated around the mean so the breeder might decrease the selection intensity these results were agreement with those obtained by Orabi (2004) .
Concerning fiber length, Table ( 3) showed that the phenotypic variability in three generation were high values some results were obtained by Abd-El-Aziz (1988) who found that fiber length was significantly decreased with gamma irradiation treatment. Table ( 3) showed that moment coefficient skewness the most of case were positive indicating that the most of individual plants sit in left half of curve. The case which exhibited negative were in Giza 94, control, 10Kr in M 1 and control in M 2 , these case the most plants sit in right half of curve. Regarding the moment coefficient of kurtosis were less than 3 for fiber length these results denote that the curve was platykurtic this agreed with the results obtained by Orabi (2009) .
CONCLUION
With regarding the previous results it may conclude that the gamma ray effect of the wide variability, so the breeder can be select the excellent strains
